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Temperature Readout Calibration' 
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Reference thermometer and readout must agree within 2°F. 

Difference is calculated as follows: 

tical 

Acceptable difference is ±5°F for temperatures below 1000°F and ±10°F for 
temperatures above 1000°F. 
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I 	
Inii 	ials 1 

/ 4~ Initials NM?  (+) &C Calibrated by 	i Reviewed by Leak Check 7— 
Date 

- oG-76-1-3 Date  
-4/3  H 

Rur 	Fun 2A 	F'~, 2B 	Run 3A 	F 	Run 4A 	Run 46 	Run 	F, 

	

/V A, 	-1 

O-S(g7-9 
. . . ...... .. - - -.. 	a ~~ 	

.... 
6 	M, 	1 

'74'~ 	-6r 	-73c 	2~ ,s -- 41200  732 f6l  ~ /, 54 q 7 (t6,;Z4 7!5~t /C 1772  ~ 7e/, 

7  ?--1,27Z  -7a -1.  4  9 6  -7 2 	731. 	Z V  ' ZtlliK  -7401517V63G 
-73 	7 ~ 	7 1-t 1 7~ 	j5 	74 

OK I () 	1\1 ~ 	I 

~ ,~~ a~. ~~ 21 ~, / Z 1 

—76 	76 

nrifice Manc ieter, AH ("H20) 
.... 	. 	. ................ ....... . .. . 	.. 	 . 	 . ... 

Barometric Pressure ("Hg) 

Ambient Temperature ("F) 
... ........ ............... 

I ~ mp Vacuum ("Hg) 

O 
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,, - -.nt Console Dry Gas Meter Calibration 

c 	....A161395 

E Initials 	EDF 	 xpiration Date 

1-2 	
6 

27-Dec-2013 

Reviewed  by 	
initials 

uriiice iu: 114-1 N-4 N-5 

Orifice W: 0.2647 0.3629 0.51.93 0.6109 0.7198 

O 	C ry 	as Meter Run #1a 1 ---~un Run #2a  Run #21b Fun #3a R u n Run #4a Run #41b Run Run #5b 

Initial Reading, (ft 761.995 767, !'-:853 727,708 '32.869 739 746.246 754.118 772.272 781.536 

Final Reading, 767.130 772 ... 	 ... - 1 .488 732.869 739.548 746,246 754.118 761,995 781,536 790.817 

Difference, (ft) 5,135 5.142 5.635 5.161 6.679 6.698 7.872 7.877 9.264 9.281 
Initial Meter Temp., ('F) 75 75 73 73 73 73 74 75 75 76 
Final Meter Temp., (7) 75 75 73 73 73 74 75 75 76 76 

Average Meter Temp., ('F)  75.0 75.0 73.0 73.0 73.0 73.5 74.5 75.0 75.5 76.0 
Test Ti m e (m i n.)  15 15 12 11 10 10 10 10 10 

Orifice Manometer Readin •.; 	
..... . .... 

0.35 0.35 0.68 1.50 1.50 2100 2.60 2.80 

Barometric Pressurf - , 
- ---------- - - 

29,12 29.12 29. i4 29.14 29.12 29.12 29.12 29.12 29,12 29,12 
Am bipnt Temperatif,  c. 75 75 7q 75 75 75 75 75 76 76 

' umn Vacuum, CH.., 23 23 2 22.5 20.5 20.5 19 19 ii8 18 

o I u r'i t-- of t h 	I I 	~ er,  4 9-- 4.9 ,11. 6.4774 0 LU C 	C  

S-r 	1 Volurn - 	f 	1 J 4.999 	4. 9 911 9 D, , , 
------ 

_,,, fr 
- - . ....... . ........ 

c -3 8  C) 
....... 	

.. 	. ... 0 5 
N')W 0;. 0. 3 4 4 0,453 0,646  0,647 0,"/"- 6( ,  0.760 0,S, 	5 0, 8  13 C) 

DGIV  -- -dibratior, 	-tor 

	

......... 	 . 
1.009 11 2 1.0-10 

- ------ 
1. 0 J 1.012 cl.i. 

Av- I 
F ,  1  Calibraf'on Fa-- ~  1.008 1- 

------- - ----- 
1.012 

ta H ~--,  6 -/98 	1.77 1  Z. .31.8 1. 9 6 	17 	1.845 J,S, 7C);  1 F, CS, 

Average  Lic,' , ` 	 31-1 ~ 1.785 1,91.7 1,846 	1.869 

----------- 

CD5-045 DOM 5point against orifice 

mn 
	 Per EM SOP-002 

A I lEi n 

	
Revision Date: March 2013 



X I nermometer ~ea ~ing 

Readout Reading 
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Three-Point Dry Gas Meter Calibration 
"Against Critical Orifice) 

(- :)nsole  ID  AIG13 
....... . . ... . . .......... 	 . ...... 

	

1 r 	 Initial 
i 	

. 	 Leak 
11 	Calibrated by — 	a 1_1 1;  1 heviewed' -   

	

F 	 Check 

Rur; 1111 	F ~ " 7A " 	Run 2~_, 	Run 3A 	Run 3B 
.. .... . ....... ~ 	"I 	

- 	I 	— 	 I  
Identification Numl - 

... 	 .......... ....... ... 

0 K Fac' 	 L->  kcx 	o  - (Oxoct 	II 

Run 1A 

FI ,7)M Initial Readin g  934~ A-1 A) S-6 	Ot  li(oo 	is  Ci to 
Li 	E GM Final Reading 
41 1--............ 	- 

.4% 
- 5 -3 - cg  otib  

CA - 

"I  

q('0 •  ~ Ot 	15  • (0 

Initial Temperature 

Final Temperature (*F) 

Test Time (minutes) to 
ci 

Orifice Manometer, AH ("H20 ) P.  -10 11.0 

Barometric 	ssure ("Hg) IC) .  10 LCN -  to  ko  - I C) 
Ambient Temperature ('F) L4 	. I LA. 0 

Piz 	__uum  ("Hg)  ,  aj.0  -ak.0  I k- , 	 I 	k 	-  Lw  C)  

	

... . ... 	 . .... .. 

	

Check 'ie rpadout against a NISTThernion-  'er 	Check the readout linea 

	

NIST Thermometer ID illq<CA-j j %I 	Voltage Supply ID 1-7q-10,W46 

E 

. . . ........ 

channel only) 

ChanneiNo 



ConSOIlE 	A161395 

Calibrated b) I 	
Initialsl 	mlb 

Reviewed b- 

- --- - ------- 

Orifice ID: 	 N-2 

Orifice W: 	 0.3629 

C. 	 Cnas 	 Run #1a 	Run  #1b  

N-3 	N-4 

0.5193 	0.6109 
--- - - ------- 

Run #2a Run #2b 	r , in #3a 	R u n 4 31) 

Initial Reading, (ft) 

Final Reading, (ft) 

Difference,  (ft)  

941.837 

947.865 

6.028 

n-11  965 

6.030 

953.895 

960.503 

6.608 

960.503 

967.796 

7.293 

-',67.796 

975.623 

7.827 

975.623 

994.250 

8.627 

Initial Meter TL-rnp., (F) 

Final MeterTemp., ('F) 

Averp-e Meter Tpmn. (7)  

68 

68.0 

68 

69 

68.5 

69 
70 

69.5 

70 

72 
71.0 

72 

73 

72.5 

73 

73 

73.0 
Tpst Time (mir 13 13 10 11 10 11 

. 
 I Orifice  M-nometer Rear-' 	- 	
C.  ~ 0.70 0.70 1.40 1.40 2,00 2.00 

Bar, —1ric Pr~ s ,,url- 	( 	
.. 
	

........  — 	29.10 
. 

29.10 29.10 29.10 2.'~ i 29,10  
("F" 	73  1 74 74 75 

F, 	P  V  a 	1 21 19.5 

T' 
. 	

0`0 .1-.•
. 	(Vrnst- 1  . 	 ... 	 . ......... . 

57  6.429 

............. 	 .• 	.. ..... 

Fad--;F 
. . .... 

7, 	841.4 
7 1j,  r 	A., 

........... 	 ........... 

1,96 	1.  . IS 1.94 	1,60 	1.79 

Off-WITT-1111m 
	

j Ir -1  ~f 

Reference Yd 

Flercent Difference 	:z 

:' --vithin  50/' 	F-,c f. 
	 Per EM SOP-003 

A, ,,-ragp Delta H@ 
	 Revislon L)ote: ilarch 2013 

Vli 



	

. . ....... ......... 	 ...... 

	

. ... . . . ............... 	 z . - 	- 

	

Con 	j . 	AL6i39S - . ..... ... . 

Orifice 11. N-2 N-3 N-4 

Orifice K" 
... 	. 	........ 

Run #1a 

0.3629 

R #2a 

0.5193 
--- — ------------- 

Ruri 42b 
. ..... - -- 
frxun #3a 

0.6109 

K.. 
r5 as Meter 

Initial Reading, (ft) 736.557 

7_1-,' 

750.558 757.225 764.564 7, 

Final Reading, (ft) 741,693 750,558 757.225 764,564 772.406 780.258 

Difference, (ft) 5.136 8.865 6,667 7.339 7.942 7.852 

Initi.i MeterTemp., ('F) 70 70 71 72 72 73 

Final Meter Temp., ('F) 70 71 72 72 73 73 

Ave rp, -eM ete r Te m p., (* F) 70.0 70.5 71.5 72.0 72.5 73.0 

T-qtTim- (min.) 11 19 10 11 10 10 

orrrl 	-) meLerReadingj'H 20) 0.71 0.71 
........  . 	..... 150.:: 1.50 2.10 2.10 

F , 	, ure, ("Hg) . . ....... 	....... .... . .... ........... . 	29.43 29.43 2943 29.43 29.43 29.43 

68 68 68 68 68 69 

rn, i"H-1 22 22 20 20 19 19 

-IT ine Meter, (Vmstd) b.040 7,' 7 r-  	r n 

ir;;! Orifice. (Vcr ,;tdl 

Factor, (Y) 
3_9"j 

1 

	

Aver,,,e 	 r - j. — 7 

	

Reference 	 J 

Percent Diffe- 
7 1 Is Measured Y withii 	 V 	 P. 

— ---- ----- --- ---- A-gra— Delta H ro) 

CL)5-0452 DC-hf 3point cal check against orifice 
Per EM 5OP-003 

Revision Date: March 2013 

01 



Three-Point Dry Gas Meter Calibration 
(Against Critical Orifiicg) 

(--- -,ole  ID  A ifol  9 4LS 
Initia Initials \~ J 	Leak 

Calibrated by 	 wed by 
Date 	 Cl, 

Run IA 

1'-', 	Identification Number 

K Factor 

Run 3B 	
1i 

 

sm 

OW-6-1 

. .. ....... --_ . ............. . 

 Run IB Rkin 2B 	Run 3A 

q 

............ 

_716q.s_ ~a 
LA 

DGM Initial Reading (ft) 1 
-4-3 G .55-  1 Li 	13  79). 551  fV - 

0 	DGM Final Readin g (ft) -TAt. 
c  

0 u 
JR. 	Initial Temperature (7) -4-o  '7 

 -2 
Final Temperature (*F) 

-4-o 
. . . . 	. 	 . ...... . .. .... .... .. ..... 

Test Time (minutes) i 
. 	. 	...... .... .. . . . . ........... .............. .. - - ----- 

Orifice Manometer, AH ("H2(?) 
.......... . . ..... 

o 
. ... 

Barometric Pressure ("F.J 
.......... 	q3  2A 3  1.43 

Ambient Temperature (7) 

Pump Vacuum (" ' ' 22,,, 

1~ c 
. ..... ..... . . 

Check the readout z_,.g3 nst a  NIST  Thermometer 
.. . . . ....... . ....... .. 	 .. .... .. . . . 	. 

Check the readout linearity (onp rkmmnel only) . ......... 
N IST Thermometer I D Voltage Supply ChanneiNo  

0 Thermometer Reading ('F) 
.. ......... 

Voltage (mv) 	Theoretical ('F) Observed ff) 	Difference (7) 

m .2. Readout Reading (*F) 0 	32 32- 
77 . . 	............. 

Li 3 	165 
E . ......... .... .... 

7 	341 

15 	692 

CD.5-05 D6M Calibration, 3 point vs orifices 
Per EM SOP-003 

RevIsion Date; March 2013 



5 Point Console Dry Gas Meter Calibration 	
C? 

c 	. ID :. 	A16139 
- - ------------ 

Calibrated 
	 rivniratinn D,3t- 

7-  

Orifice ID: N-1 N-2 N-3 N-4 N-5 

Orifice K': 0.2647 0.3629 0.5193 0.61ng 0.7198 

DrV Gas Meter 
. 	. ................ ........... . . . . . _ ------ 

a u ri N  3 a 	'OU21 -N 3 Run #4 -1 
- ----- 

J') 
------ ------------ 

I 	Run #5b 

Initial Reading, 
(ft) 686.581 691,691 696.813 	701,9;  

'7 ------ 
2 721,851 729,852 737,849 	747,256 

Final Reading, 
(ft) 691.691 696.813 701.987 	707.11-: 1 729.952 737.849 747.256 	756.718 

Difference, (ft) 5.110 5.122 5.174 	5.201 8.00i 7.997 9.407 9.462 

Initial Meter Temp., ('F) 74 74 74 1 74 74 74 - 4 74 

Final Meter Temp., ('F) 74 74 74 i4 74 74 74 /4 75 

Average Meter Tem p', _('F ),_ - ----- 
74.0 74.0 74.0 	j 74.0 74.0 74.0 74.0 74.0 74.5 

Test Time (mm , ) is 11 11 10  10 10 10 10 10 

1 1,  o) 0.35 0.68 0.67 1.40 7 .40 2,OG  2.00 2.80 2,80 

L 	Pre! 29.17  29 . 17 29,16 29.16 29.16 - 29.11  29.11 29.11 29,11 

Arnb 	r - t 74 74 74 75 75  74 74 74 

Pu_ryll ~ Vd'-_-T-' .. 7 1  5 ............. 	5 1~ r 1 0 r 17 -7 

Standard Volume ui  d7-7,  '9. 1 ,9140  J j ) 	- 7.7?3 I 7.729 

Standard Volume of CritiCa 12 
............... . ...... 

0.655 C" 3 

7.696 
0.773 

9.L 
- 

0.911 

il , o 
-------- - -------- 

u' ~ 915 Flow Rate  ictin) 	0  _32  9  
W 	Callbralion 	jr,  I'd  1.017  1.015  1.009 	1.0f., '3 1.000  0.995  0,996 0. 0.990 

A.vetag_  DGM  "'d 	F a~ 	 Y) Loi- 1.006 ~J J3 

ta  W ) 3  L/03  1.764 	1.738  1.84 

1.751 1.846 
- ------ ------- ----- 

1.868 

- -- - - --- - - - --- - - - --------------------------- -------- --- --- - ---------------- ----------- 

Current Averio,e Y 	 1,002 	 CD5-045 DC-M 5 po in t agains t orifice 
Per EM SOP-002 

All  Individual Y within 2",."  of nnean? 	RUE 
.. . . ............... .......... 	 Revkgion Date: March 2013 
Average Ddla 	 790 

..... . ....... - ------- --- 

I individual AH. within 0.20"H-,C, oi- 	I R U EL 
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Date 	~, VN~~  [ 
 1'2  , 

Tpmperature ('F.) 
Volta€ 

Temperature ('F) 

Observed 	Diffe 

.-12 i  —2, 
-3.  2, 

~7 (~ 
1z c) 

	

3.0 
	

165 

5.0 . . ......... 

	

7.0 
	

341 
0 

	

10.0 
	

475 

692 

905 

	

30.0 	1329 	1 	
1 

	

40.0 	^  1 -11 72 777  1 

	

0.0 	32 

	

3.0 	16- 

2 	4.0 	20, 

341 

	

C.0 	32 

16, 

3 	L 	208 

251 3 
341 

Reference thermometer and readout must agree within 2°F, 

Difference is calculated as f0ll0W5: 

Difference = Observed ® Theoretical 

Acceptable difference is ±5°F for temperatures below 1000°F and ±10°F for 
temperatures above 1000°F. 

,~~;~z 

K 

4 1.0 7 

121 

:).0  165 

-1.0 
. 

lu,  
..... 	 .. . 	............ 

0.0 	i  32 

5 1.0 7 

2.0 

E. 

3- 

6 1.0 
—
77  

2.0 
.......... 

121 

-1.0 

7 77 

------------ 121 

165 

Per EM SOP-0 
Revl:Fion L)ate: Tanuary 20 

Reviewed.,  Tanuary 201 

Channel 
- 1 - lieoretica, 	Observed 	

(MV, 	Theoretical 

32 	-Z 	 -io 	-10 

77 

Olt 



O 

~ 
C) 

C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 

I ()  16 
j.  q  i :  ~ Cl 

. 	 . ....... . 	. 	 . . 

at. 0  gLq - to 
lo 	C)  

-71.0  ... .... 	 ........ ...... 	it-0  
_~►O, f5  .  kek 0  X-1  .4  

.0 

tC . . 

	 .... 	 ......... . .. 	 ..... 

® 

_Lq  -ko 

,-.heck the re_':r-,),_Z only) - 	- ------------- 
............ 

Voltage Supply 
Lti 0 ,- 	- ChanneiNo ...... . . ...... .... — 	1 

Voltage (mv) 	Theoretical (*F) Observed ('F) 	Difference ('F) 

0 32 

1 77 C)  
3 165 .. 	.......... 
7 341 

15 692 - 	— F
'_  

Per EM 5OP-003 
Revision Date—Mm-dr0013 

-.2 1 

k37  
Orifice Manometer, AH ("H 20) co  5b 

Barometric Pressurp ("lig) 

Ambient Ternpel.at_, - (*F) 
Ilo. 0 

pt 	varluum 2v 15 

.. .. . ..... ... 	 . .. 	....... 

Check the readout af!ainst a NIST . 	... . . ...... 	 ....... 
NIST Thermometer ID 

	

Thermometer Reading ('F) 	-?-L- 

	

Readout Reading (7) 	-) 1- - 

Three-Point Dry Gas Meter Calibration 
(Against Critical Orifice) 

Console 

Is 	 Leak Calibrated  by F 	"eviewed by 	
Cleck t . -1  ~.  iL 

. . ......... 

.... .. . ...... 

Run 1A 	 Run  1B 	R_ n2  = Run 2B 	Run 3A 	Run 3B . ....... .. . 
Identification Number 

o  K Factor 	3v,;Lat  0  (a 1 OR .......... 
DGM Initial Reading (ft) C) 

r_ 	
DGM Final Reading  (W)  ma -mix 	X16 iS  1 .6019  71%q1C;L4 -lail t,   

0 1 	41 
u  

Ir'-' 'Temperature (*F) (let 



Pre/Post Test Console 

Ori 

' 

;r-e I D,  

Orifl K' 

N-2 

0.3629 

N-3 	N-4 

0.5193 	0.6109 

. . . ... . ... DrV Gas Meter  .......... .......... . . ............. . kun #1a Run #1b P Run gzb Run #3a Run  #3b 

Initial Reading, (ft
3  756.853 762.782 775.278 781.898 789.754 

Final Reading, 
(ft) 762.782 768.700 781.898 789.7514  797.689 

Diffprerce .,(ft) ............ .... . . ....... 	.. 5.929 5.918 C. 	7 6.620 7,856 7.935 

Initial Metei"feriip., ("F) 66 67 69 69 70 71 

Final Meter Temp., ('F) 67 69 69 70 71 72 
Avera" MptprTem-. f'F) 66.5 68.0 69.0 69.5 70.5 71.5 

1 13  13 10 10 10 10 

0.63 1.40 1.40 1.90 1.90 

E.".a.fornetric
C 

29.10 29.1G 29A0 29.10 29.10 

A . . 	. 	.. 	. . ......... 71 71 72 
F 19  

1 	
19  

1 	
17.5 

lvi . 	.. . 	. 	.........  . 	( .... 	........ 	... . .. ... 	. 
Fi^ 

f'f"' 	librE" 	F a 52 1-011F 1.009 

. . . ........ 
1.77 1 73 1.79 1.76 

--- ------ . . ...... 

Averag,e 

F~z~.' -erw- Yd 

p - rcar"I .F.Dif  iMn— 	1.7  
v  

J~. 
Av- 	Delta HnR 	1;77,0  

Per EM SOP-003 

Revision 
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Run 1A 	Run,  i5 

tification Num[ 

K Factor 

DGM Initial Reading (ft) 

La DGM Final Reading (ft) 

0 
Initial Temperature ('F) 

75 Final Temperature ('F) o 

ta 
Test Time (minutes) 

Orifice Manometer, AH 	0 ) 
71115, 

ID .  (0 
)rne , 	Pressure ("Hg) 	2A 

Arnuienl i u-mPerature Wo 
PU — 	Vacuum 

2~2- 

Run 2A 	I 	Run 2B 

6.5- 141 

to 
LLts- 

Run 3A 	Run 3B 

2-  T-5(,* 	y71 
+0152-677 

71 	71 
2  9 

i i r e e - ~ -6 i i RZ-  D 	s M e t e r C a I i 'Ur-,,  `Z i o n 
(Again! -i-itical Orifice) 

Conswu ID Alf UM 

Initial 	f' 	 Leak 
Calibrated by 	

F 	
Reviewed by 	I 

. .......... 	

Check 
........ . 

Check the readout agai 

NISTThermomet( ' 

a NIST Thermometer Check thc r—adout linea , - ' -,, ': 1)e channel only) 

+5U 	Voltag -  Supply 	 ChannelNo 

Voltage (mv) Theoretical (7) Observed (*F) Difference (7) 

0 32 
1 77 

3 165 

7 341 

15 692 

Ct 	5 DC-M Calibration, 3 point vs orifices 
Per EM 5OP-003 

Revision Date: March 2013 

0 	Thermometer Rean"7-i-, ('17) 'D 

Readout ReadinE (*F) 

7'  

E 

L 
7-  w 

0 
~ 
6 

C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 



Consolf• H.. A,161399 

nitials 	nmp 
Calibrated by 

Date 	11,7,13 

Reviewed 

Ki A 

0 r i fice 	 0. 3629 0.6109 
. 	. ............... .... . .... ....... - 

0.5193 
. ........ ... 

r 	Gas Meter 	7 
kun #1a Run 4ib kun#2a Run4 2b Run #3a 

'r_T 
Run 	u ifD 

942.756 852377 Initial Reading, (ft) 	826.977 	833.694 	813.421 	820.191 

Final Reading, (ft) 832.705 839.894 620.191 826.977 852.377 872.471 

Difference,  (ft3 )  
5.728 6.190 6.770 6.786 9.621 20.094 

Initial MeterTemp., (o F) 69 69 67 68 70 71 

Final Meter Temp., ('F) 69 70 68 68 71 71 

Average Meter Temp., (o F) 69.0 69.5 67.5 68.0 70.5 71.0 

Test Time (min.) 12 13 1C) lo 12~~2 5 

Oril, 	- 'vlanometer Reading, ("H2 0 ) 
------ . . ... .... . .... 

0.63 0.69 1.45 1.45 2.00 2.00 

ometric Pressure,  ("Hg) 
. ... . . ................ 

29.55 29.55 29.55 29.55 29.55 29.55 

. 'Jii  -  t i empera -Lure, 	r) 66 66 66 66 66 
... 22: 22 20 18 18 

volu 	r,  { Vmstd) 5.654 6.104 6.7' 6 	- ' 1 	9.50-  19.824 
. . . 	 . r ;  ~;j  I , n7R 6.(.'

-  
6. 9~44 3 9.678 . ... . . 	 'irp, 	(Vrrqtril 

atiorz 
........... ... ........... . .... . . . . .... .... 

- -9' 
. 	 . 	 .. . 

0' 1— 
. 	 . 	 .. .................. . .. 	 ......... 	.........• 

r.93 

3 	-7 --zi 1.8i 1.83. 1.nn 1. 

0 
Lq 

. . ........... ............. .. 

. .. ... ....... 

Reference Yd? 

r er--- Delta H.@  - 

C.. 
- ----- . ....... . 

CD5-0452 DC-M 3point cal check agafnst oriflce 
Per EM 50P-003 

RevIsion Date: March 2013 

;a 
(.n 
N) 
C) 

~ 
C) 
C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 



(Y) 
C) 
(Y) 
C) 
C) 
C) 
C) 

C) 

9 
NT 

C) 
N 
LO 
Q' 

 

Initials 	 Initials 	 N I or- Calibrated by 	Reviewed by 	Leak Check 

L- 	
Date i3 

 t_  131 	Date 
	 - I -01G  

. ..... ........ 	 . . ...... . ................ . ....... 

Run 1A 	--A 	Run 2B 	Run 2"'L 	, n 3B 	R 	I 	]~ —i 5A 
 lll . . ............ 

w 	Identification Number 
.2 

u 0 actor 
......... 	 ... .... . --- ------ 

iGM Initial Reading (ft3 .  

2 	 a13  - 1 14S  R-M-10t  2a'l 
a 	DGM Final Reading 	 xscl 2-35.2so  2 44-asq'?/  41  

Initial DGM Temperature  (*I 
.............. 

Final DGM Temperature ('F) 	 117. 

Test Time (minutes) 

Orifice Manometer, AH ("H20) 

arometric Pressure ("Hg) 29 -  it') I'C' N! --jo 
Ambient Tem peratu re (°F) 

P -mp Vacuum ("Hg) r's 

gno 

...................... 

-7q 

. . ........ ............... 

3.5 	2.5 
Lq. 10 'JL-q-  )  cl 	ao'. It 

----- - ----- 

0— 1y
... 	 ................... ... 

Per EM SOP-002 

Revision ♦ate: March 2013 



5 Point Console Dry Gas Meter Calibration 

i141 

.......... . . .. 

Calibrated 

Rc, 	
1'.  dals 
Dab 

Lxpiration Date 

29-Nov-2013 

Orifice ID: N-1 N-2 N-3 N-4 N-5 

Orifir-e K': 0.2647 0.3629 9.5193 0.6109 0.7198 

Dry Gas Meter  un '"a R~~. 	4- .'b Run #~~ -q 
. 

k-n 1; lb 
. .. ........ . 

Run 	j '-j Rul 	b 
. 	 ................... . . 

n 4`5 i 
.................... .. . ........ . 

-1 - 

Initial Reading, 
(ft) 273,143 3 227.617 235.235 242.843 249,607 256368 284.259 298,350 

Final Reading, '78.708 294.259 235.230 242.842 249.607 256.368 264.359 298,350 312.457 

Difference, (ft) 5.565 5.551 7.613 7.607 6.764 6.761 7.991 84 14.091 14.107 

Initial Meter Temp., ('F) 75 76 71 71 72 73 6 77 77 

Final Meter Temp., ('F) 76 76 71 72 73 74 75 77 77 

Average M ,-Jer Ternp., ('F) 75.5 71.0 71.5 72.5 73.5 75.0 77.0 77.0 

Test Ti rn e (m i ri.) 
. ............. 	 . ... . ..... . .......... 

16 16 10 10 10  11  15 15 

C'H,G) 0.33 0.33 0.64 0.64 1.30 1,30 1.80 ..30  2.50 2.50 

ressure., , 	H-) 29,10 29.10 29.10  29,10 29 ~ 10 29,10 29.10 10 29.10 29.10 

- - --------- - ------ 	 ................. --- 	- 75  I 	75  -- 72  I 	73  I 	73  74 I /4 75  75 

r u i. i ij 'vacu u i i i, -)(N C, 1 Q r' 1 	17 1~ 1 7 q 1 r 1 A 

Slandard Volume of the Meter, (V-,-.i) 
- ----- 	 ------------ 

-1 
-- - ----- - - ------ - 

-139 ~ 2 r') 
-- - ------ ------- 

- _~- ,Adarcl Volume of Critical Orifice,  (V,...,-.   '23 '28 7, 3 2 r. "326 
---- - 

 
---- 

Flow Rate (cfm) 
-- 

 34 0.333 0.461 0.460 O.0 0.653 1- .904 
- - - -------- - 

0.905 

DGM Calibration Factor, (Y) 0.994 O.K'D 01 '003 

----- ----- 	 --- ----- 
1 .000 0.995 

0.999  

1.002 

1. b 0 8 1.666 1. 66 5 1. 6 5" 7 1. 	54 L659 1 655 7 1.661 '.CGI 

1.665 	1 	1.655 	1.658  i.661 

1ndivi ',u --u'.fl  Y  v 	ml 1/;'~ oi ~ oedn? 
. . ............... 

Av'E 
. .... . ............... - ------- 

" H 20 of mean Mcliviclual AH- 
- 

Per EIA 5OP-002 
Revision Date: March 2013 



R5-2014-0104710000303 

Temperature Readout  Calibration' 

Reference Thermometer ('F) 	32. 
Tempera ~ «i e F 	 - ~, ut ('F) 

WaL 	 ❑yes 	L 

MMMMI 

vo : 
Temperature ('FI Temperature ('F) 

Channel  
Theoretica. 	LLL-, 

Channel 
Theoretic@ 	Observed C, :fl ~ rence 

10 
.... 	 . 	..... 	... 

32 77 0.0 

165 4 77 

121 5.0  251 11,0  

7.0 341  .341 ~ . 

10.0 475 	
Li 

F-1-0  
15.0 69: 

.............. 

u.;, 3 

]0.0 905 5 77 

132 ,  12'  C) 

17 7  1 3.0 

0.0 32 -:L.0 

3.0 16!.. 0.0 32 

2 	4.0 20c, 6 1.0 77 

5.0 25 1 ~'3 ~ 	° 	i ` 121 12-  
7.0  34- 165 

32 -1.0 -10 ci 

3.0 165 0.0 7 

3 	4.0 

'_ 	i  
208 7 1 	1.0 

5.0 251 2.0 

7.0 
..... 	 ... 

~~  3~a 	f 	,  34 
. 	 . 

; -~ .  ~;~~ 	~ j~  

Reference thermometer and readout must agree within 2°F. 

Difference is calculated as follows: OD-5-02 Temperature Readout 

Difference = Observed ® Theoretical 
Per 

Revision Date• 
EMSOP-001 
Tanuary 2012 

Acceptable difference is ±5°F for temperatures below 1000°F and ±10°F for Reviewed-  Anuary 2013 
temperatures above 1000°F. 

BWA 



Pru / 7-ost Test Console Colibration Check 

N-3 

0.5193 

Run #2b 

454— 

6.772 

454.094 

46152P 

7,444 

71 

72 

71.5 

72 

72 

72.0 

10 11 

1.30 

29.14 29.14 

72 

-9 f 	1.9 

. . 	................. 

1.65 	1.65 

N-4 

0.6109 

Run 43a 	Run#3b 

461,528 

A;zc) c;jj 

469.511 

477.499 

7.988 

73 

74 

73.5 

74 

75 

74.5 

10 10 

LK 	1.80 

29.14 2914 
- 

73 
17.5 

-i . 	2. 7/ 7 7 '' 

7. 7  J. I 
CV7' 

Per EM SOP-003 
Revision Date: Alarch 2013 

Orifice lr' 	 N -2 

0 rif',.:-% 	 0.3629 
. . . ... . . ..... . . . ............... 	 .... 

	

P• , C.,gs N1,etF---r 	Run #1a 	Run #1b 

Initial Reading, (I . L 	435.015 	V 	62 

Final Reading, (ft) 	441.162 	4— .319 

	

Difference,  (ft) 	6.147 	6.157 

Initial Meter Temp., ("r- ) 	68 	69 

Final MeterTemp., ('F) 	69 	71 

Average Met,,rTern .p., ('F) 	68.5 	70.1 

T-1 

Orifice Manc 	F ("Fl  C' i 	0.66 

Barome'" ,  F 	Pl 3  g 1 	29.14 

71 

2 1  

i" 	!-y 

S, 	 :;6 

(Y) 	C, 

1.72 	1.12 

- - - - - - - - - 

Y 	
----- 	

r 

	

R-Ierevic_• Yd 7-- 	G 5 

'ercent Difference 

ured Y within  5%  of Refi 

	

Avprage Delta H(@ 	1.676 
---- — ---- -- 	 ------- 

QI 

;a 
(.n 

C) 

~ 
C) 
C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 



0 

0 

QI 

Three-Point Dry Gas Meter Calibration 
(Against Critical Orifice) 

Console  ID  A-1 (0  ~1 0  
s    LE k 

	

Calibrated by 	
vy, 	

Reviewed by 	
tials 

L Check Date  

...... .... 

	

F 	Run 1A 	Run i B 	Run 2 A 	Ru n 2B 	Run 3A 	Run 3E 

	

Identification Number 	I 
. . . . . . ............ 	 . .......... 

K Factor 

	

DGM Initial Reading  (ft) 	JQ1.1(cr2 
DGM Final Reading (ft) L-1  q  t 	Z 	 tA-)r.-5  k  ok 

=1 

'F) 

IJ 

CD5-05 DigM Calibration, 3 point vs orifices 
Per EM SOP-003 

Revision Date; March 2013 

0 BC4  Li (Oct .s  1 -  
t  Ac  

J1 

10 

19.6  

Check the readout linearity (one chann( -, , ' only) 
' ..,ige Supply lD ChanneiNo 

tage (mv) Theoretical (7) Observed (7) Difference( 

0 32 

1 77 0- 
3 	165 

341 C) 
. ..... .................... .. . . 

15 692 	 (oq C) 

C) 
C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 



Console ID 
--.-  

Calibrated lb~ 	
Is 	NMP 

 

	

'is 	i  ~ ,' 

Reviewed by 

Orifice ir 	 N 2 	N-3 	N-4 

Orifice  R. 	 .3 -629 	0.5193 	0.6109 ......... . 

Pry Gas Meter 	Run #1a 	Run #1b 	Run #2a 	Rur) 42b 	iwn 43a 	Run#3b 

Initial Reading, (ft) 	846.065 	851.329 	808.42? 	 c: -)-j8 sIi - 	829,214 	837,230 

Final Reading, (ft) 	851.329 	856.599 	615.238 	30 	837.230 	846.065 

--- Diffprpnre, (ft? ) 	5.264 	5.270 	6.809 	~ 2 	8.016 	8.835 
.......... .. — 	i- 

Initial KficLer Temp., (7) 	73 	73 	71 	71 	72 	73 

Final Meter Temp., (7) 	73 	74 	71 	72 	73 	73 

Average Meter  Temp.. (7) 	, 3.0 	73.5 	71.0 	711 —5 	72.5 	73.0 

TestTimefmi-, 
 - - - - — --------- . ......... 	11 	il 	10 	20 	10 	il 

Orifice Manometc-i Rea -" 	0.65 	0.65 	1.40 	1.40 	1.90 	1.90 

79.43 	2 9.43 	29.43 	29.43 	29.43 	29.43 

68 	68 	68 	68 	68 	68 
V I 20 	20 	19 	17 	17 

	

6.680 	 8.G46 
. . . ..... ................ 	 --- — -------------- . ............ . 	

. . . . ..... ..... 

SJ;07 F 	
.. . ........ ....... .. 

	

. . ......... ...... . ..... . . . .......... . ...... 	 . . .......... . .. . 
D - :M, 

...... ...... .. . ..... 	 . ....... 

1.6z) 	j.. 	1.73 	
? 	

J. f/  
. .. . ..... ............ . ....... 

-- - ---- . ....... . ............. 

Average 	 C. 

ReferenCE 

F,r,ent Dii ~ --, 	 CD5-0451 D6M 3point cal check against orifice 
Per EAI SOP-003 

I le—jr—i v ... Tth - --- -- ------ 	

Revision Date: March 2013 
Aver--q nelt2 ~4na . 	1.70p, [L 



Check the readout linearity (one channel oni ,  

Voltage Supply ID ZTR~j-t I 	j 	ChannelNo 

Theoretical (7) 
	

Observed ('F) 

0 
	

32 
	

32— 
77 

3 	165 
.......................... 

7 	341 	3LIO  

15 	1 	692 

CDS-05 D6M Calibration, 3 point vs orifices 
Per EM .50P- 003 

Revl?ion Date: March 2013 

;a cp 
N) 
0 

~ 
C) 

C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 

1.  

Three-Point Dry Gas Meter Calibration 
(Against Crit'Lcal Orifice) 

f- -onsole  ID I  
........ . . . 

lriitials 	 Initials I 	Leak I 	N 	V/  
)rat( , 	I Keviewea uy 	

Check 	%/ Da~ 	 I 	DaV 611  1~ 	L 	 .............. 

	

.. 	 .... .............. . ....... . 

. 	 . ... . .. ....... 

Run 1 A 	R, 1, 	Run 2A 	Run 2B 	FU r 3A 	I 	Run 3B 

J; I 

17,Ixt ,  :L I 

3-f -  23 c 	C) 6 

1%. 

	

Barometric Pressure ("Hg) 	 071• 

	

Ambient Temperature ( F) 	
co 1% 	1 	(n  -0 	p I 

1  
Pump Vacuum  ("Hg)  I 	zlo 	

— 	
2 •• 

_ ---- ------ 	 : 
Check 	rt;,-.-,.,, d-,,u 1  3gainst a  NIST  Thermometer 

N IST Thermometer ID Lki 
0 rmometer Reading (7) 

cc 	 2-  .2 	Readout Reading (*F) 	3 

CL 

E 



(Y) 
C) 
(Y) 
C) 
C) 
C) 
C) 

C) 

C) 
4 
C) 
C\1 
6 
Q' 

	

Initials 	 nitials 	 N 
Calibrated by 	Reviewed by 	Leak Check 

	

Date 	 Date 

------------ - - 

Run 1A Run 2A 	Run  2B 	Run 3A 	i 3B 	Run 4A 	Run 	Run SA 	Run SB 
.. . ... . ....... 

-R 	ld -., ~-. -ification Number u 	 IV— 
. . . . .............. - — 

u 0 K Factor 

	

6'6~. to f -7 	U, 
DGM Init-1 Reading (ft) 	6L21 	4,2~'z  6('~l  7 	 7~0/7  '9'0. ~/,ql `(9,094/ q 7,,2(,Y /~, 8  r - ... ................ 

a DGM Final Reading 	SO 	 17,4t0/2  ~VY 	q726 ~  160ilqN'11(3 ~ 1 
Initial DGM Temperature ('F) 7` 	7 -7  I  77 	-7 -7 

DGM TE 	
-76 	"7 7 	-7 	7~ 	7 	7" 

. . ........ 

	

(minutes) 	
/0 

Orifice Manometer, AH ("H20) 

Barometric Pressure ("Hg) 	 23) 
Ambient Temperature (OF) 	176 	74 	7 	

- ------ 	
76 	74 

	

LPU—rnp 
Vacuum ("H_) 	12, 3. 	2~ 	< 	

~ 4  o' ~ 	/1' 
[ki 

Per EM 5OP-002 
Revision Date: March 2013 



Q 
~ 

Con`o|e ) 	3521 :' 

Reviewed 

- 	 ---------- -- - ----- 

tfA 

= 
Lur, t ~~ ra eY 	 O. ~II _ 

m/ 	Y 	ofmean? TkUE 

--- 	 — 
)]| in6ividud LH go  eiLhin 0.20 "H z O ofmean 	 ~ 6UE 	n 



R5-2014-0104710000303 

Temperature Readout Calibration' 

~eierence Thermorneter ('F) 
emperature Readout (7) 

Was Readout adjusted? 

Temperature Readout Linearity Check 

Voltage 
Channel 

(MV) 

0.0 

1.0 

3.0

7.0 

1--- 

30.0  
. .. 	.. .... .... . 

40.0 

U. u 

3.0 

2 	4.0 

5.0 

7.0 

3.0 

3 	4.0 

5.0 

T 
t 

 emperature 

Ci-served 
. 	. . . .. ... 

F.) 	
Voltage 

Channel 
..".fference 	

(MV 
. 	........ .. 

0.0 

4 

3.0 

-1.0 

0.0 

5 	1.0 

2.0  

3.0 

-1.0 

6 

.......... 
3.0 

7 

2 .0 

3-0 

251  

121  

-ineoretical  

32 

77 

12 -: 

16, 

-10 

32 

16' ,  

Temperatu.- , 

Observcci 	Difference Thco.-otical 

77 

165 

341 

47F 

1 69; 

got, 

1329 

177-2 -! 

16L ~  

20E 

251 

-722 
I 	10 

32 1,7, 
77 . 	

. . 	 . . ...... 

121 

341 

32 

165 

208 

165 

-2, -10 

32 

77 

251 

165 341 I&q 
Reference thermometer and readout must agree within 2°F. 

Difference is calculated as follows: 

Difference = Olbs , ~ rvi ;,.,' - '.z ;.(nciretical 
Acceptable difference is ±5° F for temperatures below 1000°F and ±10°F for 
temperatures above 1000°F. 

LWZi--IZ-W6W7erar7re ~tZZMMT 
Per EM SOP-001 

Revision Date: ranuary 2012 
Reviewed.,  7anuary 2013 

1-24 



Pre/ Post Test Cons o I c , 	7Tif;:rL711-1. 

OrINce ID: N-2 N-3 	N-4 

Orifice K': 0.3629 0.5193 0.6109 

Dry Gas fvleter Run #1a  Run  #1b Kun #2a Run #zb Run #3a R'- f456 

Initial Reading, 
(ft) 

156.124 162.394 168.645 175.529 192-429 1"-',364 

Final Reading, 
(ft) 

162.394 168.645 175528 182.419 190.564 198,704 

Difference,  (ft) 6.260 6.261 6.883 6.901 8.135 8.140 

Initial Meter Temp., ('F) 68 69 71 72 73 74 

Final Meter Temp., ('F) 69 71 72 73 
1 	: 1 	

5 
Average Meter Temp., ('F)  G-8,5 70.0 71.5 1 	72.5 J3.5 74.5 

T ,2st Time (min.)  13 13 10 10 in 10 
r- Manometer Reading,  ("HO) 0.67 0.67 1.30 1.30 LBO 

---tric N essure, "Hu',  29 . 14  29.14  29.14 29,14 2 ,-7~ . 14 29.14 

M r.e  "... , 
— - - -- --- ------------- 

"T  74 74 75 75 75 75 
21 21 1~ 19.5  18.5 19.5 

V ,-,,'1."  - -- , of Lhe Meie - , (Vm"  E . 
 

. 	 . .......... 
r 6 7  —4 7 

S'.  Fj 1- 	Fr'ritical . 	
........ 

6..",- 
------- . 	 .. 	

.... - 16 '96 
F 	k1l 	

....... ....... . 	(V` 
. 	 ..... 

Lz 	 79 
1.75 1.66 1-G5 1,66 J'.66 

Average Y 9 7S, 
-ference Yd 

Difference 

Is Meas -%'- . d Y  w' ~Ji in  5%  of 
.. 	 .. . .... .. 

kv- ,Pge Delta  Wei) = 	1.693 



 

O 

~ 
C) 

C) 
~ 

C) 
C) 
C) 
C) 
w 
C) 
w 

I 
t  D5 - - -05 D6M Colibration, 3 point vs orifices 

Per EM SOP-003 
Revision Date; March 2013 



~ 1O 

	

Console ID 	A183521 

	

i.)itials 	NMP 

	

Calibrated b, 	
Date  11/11/13 

	

Reviewed by 	— - 
initial 	

-- - - I 
') 	

I Dato 

Orifice 1 1  N-2 -3 	N-4 

Orifice 0.3629 0.5193 	1 0.6109 

Dry Gas Met=r  Run #1a Run #it) Run #2a Run #2r) run #3a 	P 

Initial Reading, (W) 224.937 234.501 203.573 213.916 242344 

Final Reading, (ft) 234.501 242.344 213.916 224.937 252. 13 1  5 047 

Difference,  (ft)  9.564 7.943 10.343 11.021 10.5"- _34 

Initial M2ter'l-ernp., (°F) 68 69 67 68 70 70 

Final Meter Temp., ('F) 69 70 67 68 71 

Averagp Meter Temp., ('F)  68.5  69.5 67.0 68.0 70.0 70.5 

Te ~*  -rime (min.)  20  16 15 16 13 10 

Orifice Man- r—ter Reading, ("H 2O) 
— ------------ ----- - -- - 

().68  c  1.40 2.00 2,00 

 Pressure,  ("Hg)  
.........................  .. . . . . . . 

29.7.4  29.74  29.74  29,47 29.74 29.74 

('F) 
....... 	...... .... 

66  66 66  66 66 66 

F 	V; 19 19 17 17 

andardVuiu.111.1"., 
	

'd) .7 	 .. .... ..... - 
7_ 

— --------- 

7 

W—tcll 
. 	 . . ....... 	............... . . ............ ........... . . ... ... ............. 

DGW 	l. 
. . ........ .. .. . .......... .. 

r 

— --------- 
1~74 1.75 1_79 

-- 
L79 

- ---------- 

.......... . . . .. 

(7 	_7 

Refert' -  Y 	 CD5-0452 DC-M 3 point cal check against orifice 
Percent L 	 Per EM 5OP-003 

Revision Date: Mrch 2013 I s M  e,-.  u.  red  Y v" ;'J, 	ice Yd? 	 a  

Avcra7-  Del*- HO 	].753 
........... 



Three-Point Dry Gas Meter Calibration 
(Against Critical Orifice) 

Coiisole ID 	A 

Initial 
.,

wed by 

------ ------ 

Hnal 1 emperature ('F) 

Test 1 - ime (minutes) 

'iriiice ivianomeLer,  Liri { n2U) L.140*6 	I U-(qD_ 

	

Barometric Pressure ("Hg) 	 ? ct .  -pi 	44 	Zq .qj 
A -k;-- t Temperature (7) 

Pump Va( 	-n ("Hg) 

CDS-05 D6M Calibration, 3 point vs orifices 
Per EM SOP-003 

Revision Date: March 2013 

00 
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check 

Pitot ID: 

Caliper ID: 7  0  
Calibrated 

by 

Initials 
Reviewed 

by 

Initials 

Date Date 

End View 
B-Side 

Side View 	Plane A = P4  6,9S 
—T Dt  = 

Transverse 
FR  General Pitot Tube Axis 

LonOtudinal 	Dt 	B 0.188":~~Dt  :~ 0375"? 

Tube Alignment 
A A 

Fuf)e Am, 	A (y/n) 

1.05D , !~ 1.50? Y2 

opcainp 
A-S 

itic (y/n) 
Pizine 

a[ 	C(2 
a, 	C') , 1 	0 

0  CL2 
Transverse 
Tube Axis a l<10'? 	(y/n) 

a2<10'? 	(y/n) 

Flow Flow 	 Flow 
B 	t B 	t 	Longitudinal B  0  02 
A 

E  — 
Tiib—e Ax~i— A 	A 

'>, 

 

— 
P,55 * ? 	,  (y/n) 

Misalignment 
JBI 

:5 52 5'? 	(y/n) 

z B 

_7  
B 	 w 
A ------- 

A 	
B 

B 
A 

),2 	o  Z = A tan(y) 	Z 	0.125"? 	(y/n) 

W = A  tan(0) 	W :5 0.031"? 	(y/n) 

Acceptabilit 	r If all answers are "Y", this pitot tube If all answers except the first (D t) are "Y", Any other situation, the 

Use is available for use, and may be this pitot tube is available for use, but pitot tube must be 

e Selection) """
assigned 

(clrcl 	'  -, 	a correction factor of 0.84  
,  

/heeds  to be calibrated using a wind tunnel. removed from service. 

Probe ID: 

s-  -- Q -3 Calibrated by 
Initials 

Reviewed by 
Initials  

Date  Date 

Reference 
Compare thermocouple Calculate applicability range for thermocouple 

Thermometer 
Thermocouple to reference 

thermometer 

Minb, = 0 -9  X Tabl,TC Min F  = Minab, — 460 Stack 

Thermocouple 

ID No. ' 
2- 	A 

Readout ID No. 

-  al  2—  T,,b,,TC 
1 '04  / 6 0  '732-  'R  

TF  ~ 55oF  
Calibration T,-a—s3, F Tabs,Rr 

1 - 
	S  *R abs, RT 

T abs, TC _9,-U'R Is this between 0.985 and Max abs 	1  - 1 X  T.b,,TC MaXF = Max I 	a b, —460 
1.015? _(y/n) R 'f 3 tkF 

I 
Per SOP 032, this calibration is generally performed at 160°F. 

2 
Tb,; ('R) = TF ('F) + 460 
	

CDS- 15F Pitot Tube Inspection, TC Calibration 
Per EM SOP-009 

Re k5ion Da te: Mar2k 2013 



S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check 
9'-, 

Initials 	 Initials Pitot IM-4-11 	1; k +. A 	tY\ A C, 	0 	A 	IA a ra e e e e 

CaliperID: by by  
I 	I 

Date  9-2--7-13  Date  tk " k 

R5-2014-0104710000303 

B-si(le 
Efiti View 	Side View 	Plane A = L' , 	lf q"' 

—T 
Transverse 

Dt  = 	1  .5  

General, Pitot Loni,,itudinal 	D, 	5 0.188"<_ D, 	0.375"? 

Tube Alignment 
A A 	TJv Axis 	A (y/n) 

1'05<_ D 	Lso? ~/2 , 

Openin 	 A-side Y 	(y/n) 
Plane 	 Plane 

C( 1 	 of 	C12 
0 a,= 
0 a2 

Transverse 
Tube Axis ct j !~10'? 	(y/n) 

B_] ot2<-10*? 	(y/n) 

Flow 	Flow 	Flow 	JB2 

OE 
B 	B 	-Longitudinal 	B 
A 	 A Er 	I  '7 

- 
(y/n) 

Misalignment JB I  
(y/n) 

z B 

B 	 W  rv 	i  A 
A A 	 --------- - B 

B A 

0 	Z =A tan (V) = 	Z <- 0.125"? 	(y/n) 

o 	W = A  tan(0) 	mW :~ 0.031"? 	IV 	(y/n) 

Acceptability for  _Jf-a44-anr5ff6-rs -ar~ "Y", this pitot tube--" if all answers except the first (Dj are " Y", Any other situation, the 
Use is available for use, and may be 

(assigned  
this pitot tube is available for use, but pitot tube must be 

(Circle Selection)  a correction factor of 	J84-  needs to be calibrated using a wind tunnel. removed from service. 

Calibrated by 
Initials 

Reviewed by 
Initials 

Date Z~? -  Date is 

Probe ID: 

Reference 
Compare thermocouple Calculate applicability range for thermocouple 

Thermometer 
Thermocouple to reference 

thermometer 

Minabs = 0 -9 ~~ Tabs,TC Min F  = Min,b, - 460 
Stack ID No. ' Readout ID No. 

/61  ~t Q  I- 
1
4 Ta  Thermocouple 1.3 e, c Pt 0 ~  1-)  

	

b,,  TC 	. 

	

Ta bs, RT 	
-a-ME, IIL'R F 

T, 
'~' "S  ~'~ 

oF 
Calibration T, 3SI'F  

Max ab, 	I - I x T,,bs,TC Max, = Maxab, -460 
Tabs, RT 
 
& J3 	'R 

Tabs, TC 	'R is this between 0.985 and 
1.015? __~V _(y/n) F 

1 
Per SOP 032, this calibration is generally performed at 160°F. 

2 
Tabl; ('R) = TF ('F) + 460 
	

CDS- 15F Pito t Tube Inspection, TC Calibration 
Per EM SOP-009 

Revision Date: Ma-86 2013 
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P itot 0 :  ~ *— ,  rl 
Ca|iper|D: 7 J-f5'; o~` 

Transverse 

M7is [A A 	Tube A 
p l<5'? 	(y/n) 

Probe|D: 

S 

z pe/s0PCgZ ' thiso|ibutivnisoenemUvpedonncdatz6Or. 

/Ds-15F'PitorTubuz»specmnn,ncxuxbramm 
Per6waOP-009 
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S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check 
" - 

Pitot ID: 
P_ 	6 12", 	

Initials ri 	 Initials 	t-I 

Caliper ID:' -7 00 93`Z,  

Etid View 
B-Side 

Side View I A 

D t = 0' c)  1 1 
Transverse 

—T - —T 

General Pitot Tube Axis D 	 PB 
I,ons!itudinal 	t 	13 0.188"~~D t  :~~ 0.375'? 

Tube Alignment 
A 	B ru6c Axis 	

--- ------- 	

A 
(y/n) -7  

1.50? 1.0 < 
Y21) 

s 

Opening A-Side 
t 

(y/n) 
PLme Plane 

a 1  01 	02 
O~ a,= 

Ct2 	o 
Transvel'se  
Tube Axis 	

r— 
ct j:510'?~ (y/n) 

(X2:510 - ? 	(y/n) 

Flow Flow 	Flow 	JB2 

B  B 	Longitudinal 	B 
A 

02 

Misalignment -1 

0,<5 *? 	(y/n) 

31 	P2<5'? 	(y/n) 

z  hv 	B 

B 	 Wi - 

J, 

AjC~ I =A —  A 	
---- 	------- ------ 

B 

B A 

V  = o  Z 	A tan(y) 	0,  6 ~ 	Z <  0.125"? 	(y/n 

0  W=Atan(0)=O,O  1 0 	W 15 0.031"? 	°°j 	(y/n) 

Acceptability for 4all answers are "Y", this pitot 
tu 

 le If all answers except the first (Dj are "Y", Any other'  situation, the 
Use is available for use, and may 	e this pitot tube is available for use, but pitot tube must be 

L(Circle Selection)  assigned a correction factor of 0.8 needs to be calibrated using a wind tunnel. removed from service. 

Calibrated 

by 
Reviewed 

by 
Date  Date 

Probe ID: 
r. 30 Calibrated by 

Initials 

Reviewed by 
Initials 

Date Date 

Reference 
Compare thermocouple Calculate applicability range for thermocouple 

Thermometer 
Thermocouple to reference 

thermometer 

Minab, 	0.9 x Tab,,TC 

	

Min 	Min 	-460 

	

F 	ab, 
Stack ID No. ' Readout ID No. (P  I AA/ 	4~  Tabs,TC  Thermocouple " 1?o 6-7 q 0~,  -/ 

R 
Calibration 

TF 	F 
T,3V? - F Tabs,RT 

T 	RT 	R abs, 
Tabs, TC 	R Is this between 0.985 and Max ab, 	1. 1 x Tbs,TC MaXF 	Max abs - 460 

1.015? 	(y/n) ~?'10  *R Y3L2'F 

1 
Per SOP 032, this calibration is generally performed at 160°F. 

2 
T.bs; ('R) = TF  ('F) + 460 	 CDS- 15F,  Pitot Tube Inspection, TC Calibration 

Per EM 50,0-009 
Revision Date: Mdra 2013 
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9  Pitot ID: 	[calib rated 	Initials NW 	Reviewed 	Initials Vc 
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__________________ ___-p__ 

Date  Q 7- /0 (-Z,  

CDS-18ualipers 
Perbw ~~01?2 

RemslonCmte/februaryz02 

|-34 
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P.O. Drawer 2 100 
Basirop, TX 78602 

R5-2014-0104710000303 

1ZIA1a7N  =1 4ATA Lei 
	

AF I'ER SEPVICF .  

Corner or Secbon Error: 	 Corner or Section Error: 

i 	", ~" it 	"N'," i '1  1 s a i -, -, Scale Reading 
as Found 

C) 

20( ~ z 

00. 0 

VC 

Bastrop Scale Co., Inc. 
-UDA Service & Inspection License #245513 

BSCI FORM: ISO-R 
Kcii 
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R5-2014-0104710000303 

I  ITIVI 	.aR 

Balance ID =-- !A I 01A 

	

I anti ia I 	
ernal Contractor 	Date 

.. 	 .......... 'r  
Calik 	

.n 'S  
V~ 

ce 

Per EM SOP-010, this balance calibration 
is good for one year. 
Expiration Date: 

Calibration Weight (F® Balance Reading 	Acceptable Range (g) 

ID# Pp a (g) 

(0 — 
4M — 50.1 

V56,55  iclo L) 	99.9-100.1 

Linearity Check 
... 	... 	 . 	 .. ...... 	. ... 

2 
. 

00  199.8 - 200.2 

5(- 499.5 - 500.5 

Iqcl Ct 	999-1001 

V)6 	L)5 0- 

LLh~ration Weight' (g) 

9L  o  6  v 

Calibration of Student Weight s  
Ij 

6c)  r  aLao.  C) 
 Student Weight Set ID t 

)vo 

6,60 _q 

1600 

I 	Use onl y 	tionweightsgreatEJ -- Zug. 

CDS-08A: Balance Calibration 
Per EM SOP-01# 

Revision Da to: July 2012 

1-37 
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AIR LIQIJIDE; Air Liquide America 	s Scott "  Specialty Gases LLC 

11426 FAIRMONT PKWY, LA PORTE, TX 77571 

RATA CLASS 
Dual-Analyzed Calibration Standard 

Phone. 800-248-1427 	Fax: 281-474-8419 

CERTIFICATE  OF ACCURACY: EPA Protocol Gas 

Assay Laboratory 	 Customer 
P.O. No.: URS 	 URS CORPORATION 

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document #: 41429550-001 
11426 FAIRMONT PKWY 
LA PORTE, TX 77571 	 9400 AMBERGLEN BLVD 

AUSTIN TX 78729 
us 

ANALYTICAL INFORMATION 
This certification was performed according to EPA Traceability Protocol For Assay & -Certification of Gaseous Calibration Standards; 
Procedure G-1; September, 1997. 
Cylinder Number: 	AAL4460 	Certification Date: 	26Apr2011 	Exp. Date. 25Apr2014 
Cylinder Pressure***: 	2000 PSIG 	 Batch No: LAP0039832 

COMPONENT 	 CERTIFIED CONCENTRATION (Moles) 	ACCURACY" TRACEABILITY 
PROPANE 	 21.1 	PPM 	 1 % 	Direct NIST and VSL 
AIR 	 BALANCE 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure Gl, September 1997. 

REFERENCE STANDARD 
TYPE/SRM  NO. 	EXPIRATION DATE  CYLINDER NUMBER 	CONCENTRATION 	COMPONENT 
NTRM 1668 	 020ct2012 	 ALM038957 	 98.80 PPM 	 PROPANE 

INSTRUMENTATION 
INSTRUMENT/MODELISEWAL# 	 DATE tAST CALIBRATED 	ANALYTICAL PRINCIPLE 
HP-YIHP 6890/US00000974 	 06Apr2011 	 GAS CHROMA-FOGRAPHY 

ANALYZER READINGS 
Z=Zero Gas R=Reference Gas T=Test Gas 

I 
 r=Correlation Coefficient) 

First Triad Analysis 

FiffeUM 
Date: 26Apr2011 	Response Unit: PPM 
Zl =0.00000 	R 1 = 35964.00 TI =7665.000 
R2  =35947.00 Z2=0.00000 	T2=7674.000 
Z3=0.00000 	T3=7670.000 1413=35932.00 
Avg. Concentration: 	21.10 	PPM 

Second Triad Analysis Calibration Curve 

C0ncentrati0n=A+l3x+Cx2+Dx3+Ex4 
r=0.999999832 
Constants: 	 A=0.016711152 
8 = 0.00269222 	C 
D 	 E 

Special Notes: 

APPROVED' 
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11426 FAIRMONT PKVVY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax 281-474-8419 

RATA CLASS 

➢ual-Analyzed Ca&bration Standard 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 
Assay Laboratory - PGVP Vendor ID: A32010 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC 	 P.O. No.: URS 
11426 FAIRMONT PKWY 	 Project No.: 04-83367-001 
LA PORTE, TX 77571 

Customer 
URS 
ITENI# URS005 

NALYTICAL INFORMATION 	Gas T e: NONE 

This certification was perfonned according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997. 

Cylinder Number: AL899 	 Certification Date: 21Apr2010 	 Exp. Date: 22Apr2018 
Cylinder Pressure*"* : 2000 PSIG 	 Batch No: LAP0015199 

COMPONENT 	CERTIFIED CONCENTRATION (Moles) 	 ACCURACY** 	TRACEABILITY 
PROPANE 	12.9 PPM 	 +/— lo 	Direct NIST and VSL 
AIR 	BALANCE 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

REFERENCE STANDARD 

TYPE/SRM NO. 	 EXPIRATION DATE 	 CYLINDER NUMBER 	 CONCENTRATION 	 COMPONENT 
NTRM 1668 	 020ct2012 	 ALM013540 	 98.80 PPM 	 PROPANE 

INSTRUMENTATION 

INSTRUMENT/MODELlSERIAL# 
	

DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE 
HP-Y/HP 6890/US00000974 

	
21Apr2010 	 GAS CHROMATOGRAPHY 

NALYZER READINGS 

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 
First Triad Analysis Second Triad Analysis 	 Calibration Curve 
PROPANE 
Date: 21Apr2010 Response Unit: PPM Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=0.00000 R1=33743.00 T1=4402.000 r=0.999999196 1668 
R2=33685.00 Z2=0.00000 T2=4407.000 Constants: A=-0.02589997 
Z3=0.00000 T3=4423.000 R3=33693.00 B=0.002606169 C= 
Avg. Concentration: 12.90 PPM D= E= 

Special Notes: 
The expiration date has been extended without re-assay per EPA 600/R23-23/542. 
CERTS AND TAGS URS ITEM# URS005 

QUALITY ASSURANCE 

APPROVED BY: SARAH HERBERT 
(signature on file) 

KGTA" 

http.//172.24.128.11/alasg/rxcarpl7?Doc=0483367&Cy1=AL899 &Usr=SHOP 	 1/16/2013 
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Air Liquide America 	 -v,ATA CLASS 
Specialty Gases LLC 

Dual-Analyzet' Ctilibration Standard 

ANALYTIr'f'L INFORMATION 	r 'I, ~ ! ; , I' y f ~ ~ ~ : rl 0 F 

• Do not use when cylinder pressure is below 150 psig. 

Analytical accuracy is based on the requirements of EPA Protocol Procedure Gl, September 1997, 

FlErFRENCE ST.tkijtwin 
1YN`1MM Nk , 	X1 1 RATIC-Tv' DATE 	CYLINDER NUN42, 7N 	CONCENTRATION 	COMPONENT 

lq"i'KM 16b8 	020cz2012 	ALIVIU i s540 	98.80 PPM 	PROPANE 

INSTRUMENTATION 
U4-Sit ~-MENTRVIOQEL—ISERIAL# 	 Di;,.TF- LAST  CALIBRATED 	ANALYTICAL  PRINCIPLE 
;AP-Y/HP 6890/US00000974 	 060ct2011 	 GAS CHROMATOGRAPHY 

ANALYZER  1 0 ADIMIGS 
A  W—e erence G,, , , 1 

F2TJTRTJPr6FiMT.1M1 

PROPANE 
Date: 31Oct2011 	Response Unit: PPM 
Zl =0.00000 	Rl =40950.00 	Tl =8848.000 

R2=41012.00 	Z2 = 0.00000 	T2=8829.000 
Z3 = 0. 0000 ► 	T3 = 8812.000 	R3 = 41032.00 

.Avp,. Concentration: 	21.29 	PPM 

Second Triad Analysis 	 Calibration Curva 

Concentration =A +Bx+Cx2 +Dx3 +Ex4 

r=0.999999304 

Constants: 	A=0.007844213 

B=0.00239885 	C= 

L" = 	F: = 

Special Notes: 

APPROVED BY 

1-40 
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~ 

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax 281-474-8419 

RATA CLASS 

Dual-Aualyzed Calibratiou Staudard 

CERTIFICATE OF ACCURACY: Interference FrecTMMulti-Component EPA Protocol 
Gas 
Assay Laboratory - PGVP Vendor ID: A32011 Customer 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC 	 P.O. No.: STOCK URS CORPORATION 
11426 FAIRMONT PKWY 	 Document #: 44094399-001 
LA PORTE, TX 77571 9400 AMBERGLEN BLVD 

AUSTIN TX 78729 

US 

NALYTICAL INFORMATION 	Gas Type : CO2,02,BALN 

This certi5cation was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997. 

Cylinder Number: CC189665 	 Certification Date: 14Dec2011 	 Exp. Date: 1eoec2019 
Cylinder Pressure***: 18e0 PSIG 	 Batch No: LAP0054691 

COMPONENT 	 CERTIFIED CONCENTRATION (Moles) 	 ACCURACY** 	TRACEABILITY 
CARBON DIOXIDE 19.2 s 	 +/- 1% 	Direct NIST and `JSL 
OXYGEN 	22.5 e 	 +/- 1% 	Direct NIST and `JSL 
NITROGEN 	BALANCE 

"' Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

REFERENCE STANDARD 

TYPE/SRM NO. 	EXPIRATION DATE 	 CYLINDER NUMBER 	 CONCENTRATION 	 COMPONENT 
NTRM 1800 	 01Mar2013 	 K026135 	 17.87 % 	 CARBON DIOXIDE 
NTRM2659 	 020ct2012 	 1D003416 	 20.85 % 	 OXYGEN 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 
FTIR//MG-09-149 
SERVOMEX/MODEL 244A/701/716 

NALYZER READINGS 

DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE 
02Dec2011 	 FTIR 
01 Dec2011 	 PARAMAGNETIC 

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 
First Triad Analysis 	 Second Triad Analysis 	 Calibration Curve 
CARBON DIOXIDE 
Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1 
R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=O.00000E+0 
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2 
Avg. Concentration: 19.23 % D=O.00000E+0 E=O.00000E+0 
OXYGEN 
Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996 
R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786 
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C= 
Avg. Concentration: 22.47 % D= E= 

Special Notes: 
The expiration date has been extended without re-assay per EPA 600/R23-23/542. 
URS020 CGA 590 : DEW PT. 40 DEG. F. 

UALITY ASSURANCE 

APPROVED BY: SARAH HERBERT 
(signature on file) 

Qyl 

http.//172.24.128.11/alasg/rxcarpl7?Doc=0401904&Cy1=CC189665 &Usr=SHOP 	1/16/2013 
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8832 DICE ROAD, SANTA FE SPRINGS, CA 90670-2516 Phone: 800-323-2212 Fax 562-464-5262 

RATA CLASS 

➢ual-Analyzed Ca&bration Standard 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 
Assay Laboratory - PGVP Vendor ID: A52010 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC 	 P.O. No.: CORIS DOC# 36930344 
8832 DICE ROAD 	 Project No.: 02-70228-001 
SANTA FE SPRINGS, CA 90670-2516 

Customer 
URS CORPORATION 

NALYTICAL INFORMATION 	Gas T e: NONE 

This certification was perfonned according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997. 

Cylinder Number: CC250309 	 Certification Date: 16Apr2010 	 Exp. Date: 17Apr2018 
Cylinder Pressure*"* : 2000 PSIG 	 Batch No: SB00018223 

COMPONENT 	CERTIFIED CONCENTRATION (Moles) 	 ACCURACY** 	TRACEABILITY 
PROPANE 	7.58 PPM 	 +/— lo 	 Direct NIST and VSL 
AIR 	BALANCE 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

REFERENCE STANDARD 

TYPE/SRM NO. 	EXPIRATION DATE 	CYLINDER NUMBER 	CONCENTRATION 	COMPONENT 
NTRM 1666 	 020ct2012 	 AAL16735 	 9.470 PPM 	 PROPANE 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 
	

DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE 
H P/G 1540A/US00003390/M ETH 

	
16Apr2010 	 FID &TCD 

NALYZER READINGS 

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 
First Triad Analysis Second Triad Analysis 	 Calibration Curve 
PROPANE 
Date: 16Apr2010 Response Unit: AREA Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=0.00000 R1=216.5510 T1=173.5190 r=0.999998 1666 
R2=216.8600 Z2=0.00000 T2=173.7060 Constants: A=-0.0052589 
Z3=0.00000 T3=173.2980 R3=216.5200 B=0.042959204 C= 
Avg. Concentration: 7.583 PPM D= E= 

Special Notes: 
The expiration date has been extended without re-assay per EPA 600/R23-23/542. 
URS ITEM # URS006 

QUALITY ASSURANCE 

APPROVED BY: SARAH HERBERT 
(signature on file) 

Q16 

http.//172.24.128.11/alasg/rxcarpl7?Doc=0270228&Cy1=CC250309 &Usr=SHOP 	1/16/2013 
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LIQUIDE Air Liquide America RATA CLASS 
~ f 	 Specialty Gases LLC W., tt' ~~~~ 	 Duut Analyzed Cuiibratian Standaifrl 

( 	1290 COMBERMERE STREET, TROY, MI 48083 	 Phone: 248-589-295{} 	Fax: 248-589-2134 

CERTEFtCATE C}F ACCURACY: EPA Protoc©I Gas  

Assay Laborator ~- PGVP Vendor tD: A22012 	 Customer 
P.O. No.: 59661-70-65000 	CLEAN AIR INSTRUMENT RENTAL 

AIR LIOUIDE AMERICA SPECIALTY GASES LLC Document !f : 45935248-442 
1290 COMBERMERE STREET 	 JACK BtONDA 
TROY, MI 4$083 	 110 TECHNOLOGY DRIVE 

RID PARK, FINLAY Tt7WNSHIP 
CORAt}POLIS PA 15108 
llS 

ANALYT[CAL INFQRMATI©N 	Gas Type : tJC2  
This certification was performed according to EPA Traceabitity Protocof For Assay & Certification of Gaseous Calibration Standards; 
Pracedure G-1; Septomber, 1997. 
Cytinder Number: 	CC43355 	 Certification Date: 	'f 6May2012 	Exp. Date: 9 6May2015 
Cy[inder Pressure***: 	2000 PSIG 	 Batch No: TROQ057923 

COMPQNENT 	 CEFiTIFlED CONCENTRATIQN (Moles) 	ACCU_RACY** 	TRACEABILITY 
{}XY  GE(~u 	 10.1 	lo 	 +!- 1°lo 	Clirect NIST and VSL 
CAftBON DIOXICstW 	 10.0 	°lo 	 +!- 1°,'o 	Direct NIST and VSL 
NITRC?GEN 	 BALANCB 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytica3 accuracy is based on the requirements of EPA ProtocoS Procedure G1, September 1997. 

REFERENCE STANC7AFiD  
TYPEISRM NO. 	EXPIRATION DATE 	CYLINDER NtlMBER 	CONCENTRATION 	COMPONENT  
NTRM 2350 23 	 04Jan2018 	 K024582 	 23.20 °la 	 OXYGEN 
NTRM 2304 	 17Aug2016 	 K026052 	 23.04 °lo 	 CARBC}N DIOX1DE 

IItitSTRUMENTATIflN  
INSTRUMENT131+EODELISERIAL# 	 DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE  
CAIl110PIV03018 	 07May2012 	 PARAMAGNETIC 
P[Rt20001609015 	 07May2012 	 NL7IR 

ANALYZER REAQINGS 
= ero Gas R=Reference Gas T=Test Gas r= orre ation ae icient 

First Triad Attmlysis 	 Second Triad Analysis 	 CaEibrat4on Curve 

OXYGEN  
Date: 14May2012 	Response Unit: °lo 	 Concentration=A+Bx+Cx2+Qx3+Ex4 
Z1 W 0.00000 	R 1= 23.20000 T1 =10.09000 	 r= 0.999997 
R2=23.20000 	Z2=0.00000 	T2=10.08000 	 Constants: 	 A=-0.04233969 
Z3 = 0.00000 	T3 =10.08000 	R3 = 23.20000 	 B=1.{}01808286 	C=fl 
Avg, Concentration: 	10.06 	% 	 1)=0 	 E=0  

CARBON DIOXIDE 
Date: 17May2012 	Response Unit: MV 	 Concentration =A+ Bx + Cx2 +Dx3 + Ex4 
Z1=0.00040 	81=99.10000 	T1=6{}.30000 	 r=0.999987 
R2=99.10000 	Z2=0.00000 	T2=60.30000 	 Constants: 	A=-0.00518415 
Z3=0.00000 	T3=60.30000 R3=99.10000 	 8=0.3 364649 5 2 	C=-0.0002272 
Avg, Concentration: 	10.01 	% 	 D=1.23741 E-fl5 	E= 0 

APPRC}VED BY:  ~Xf 
JEFF CROTEAU 	 1 -43 
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R5-2014-0104710000303 

AIR LIQUIDE Air LiquidaAmor"Q.a 	COLC 
Specialty Gases LIC F1-4-m 	

Dual-,4nalyzed Calibration Staridard, 

129,0 C,DMBERINIEIM-  STRE"I"T, !R(,,'Y: k," 180 ~ 3 	 hone ?JB-589-29`0 
	

F~ x: 248-j- 89 2'34 

'ERTIFICATE OF ACCURACY.- EPA htJiw(d Gas 

2" 	0 ,, 	 - R1' P . o~ No,! S-82 ~ - 7 ; - 6L> 	CL'PAN MR r.; 

P, 	I C). U,  ! D L' AIM- R ~ c, A S E C L; Y G A ~S,  PS L L 	P ~ q;ec' Nio,: Oj-90126 0S0 
C' 0.11A 2 L, " , 	 IE-  U N PLLFIN E P, E s R 

T 	MI! 41Q'1 6*,i 	 %N1 . 'WOOD 

ANAPT'i 1E-:Pdz iNh 01HMATM 
z 	IN 8 S 

Proccdu(e 	G-1: 	SepternbE,,, 	199?. 
Cylinder Nwnber: 	ALN'102-r,4 ~6 Dav ,,-: 	C'F 9 A L L 	C) 2 	3 CBAug -' 0   

Cvknder Pressure— : 	90.0 PSIC- 

COMPONENT 	 CER -nHED ACCURACY TRACEABILI'E'Y 

, PP -- --- - 	M— 	, 

A H-1 BALANCE 

r! 	c, 	A c 	o t,-, 	& 	 ',c ~ j 	3 	o 	 ot 	..,A 

REFERENCE STANDARD 
TYVF-,1SRN1 NO. 	EXPIRATiON DATE 	CYLINDER NWOBER CONCEN COMPONENT 

I 	W\11, 	icGo 	020,-c2012 NTP 98.80 PPM AN E 

INSTRUMENTATION 
l!IJSI DATE LAS -r CALIBRATED ANALYMAL PMNCWLE 

vAR1 	14000606 2 	12 0 1 T*1, D:F10 

P,111,~/\~ 	 READNGS 

First Triad Ana#ysis 	 Second •€•ad Analysis 	 L,?uE2F•1Mb ~ urve 
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R5-2014-0104710000303 

Specialty Gases LLC 	Scott" 
_' 	Air Liquide America 6A LiO _ RATA CLASS 

f1'ERT1F10,,,,,:~TF Of ACCURACY: EPA P.rlot-9~ 41,  03,9s, 

Customer 

	

P.0, No.: 59748-71-65000 	CLEAN AIR ENGINEERING 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609118-016 
1290 COMBERMERE STREET 
TROY, Mi 48083 	 500 WEST WOOD STREET 

PALATINE IL 60067 
us 

ANALYTICAL INi ~'~ ,'NIATIC,6`; 
was perl 	i w 	 ag 	cation it CFaseou, 

Procedure G-1; September, 1&97, 
Cylinder Number: 	ALMO28646 	 Certification Date: 	27Jun2012 	Exp, Date.-  27,1un2016 
Cylinder Pressure** *.  1950 PSIG 	 Batch No: TR00060969 

COMPONENT 	 CERTIFIED  CONCENTRATION  (Moles) 	ACCURACY" 	TRACEABILITY 
_P_R _0P_ANE 	 14.8 	_15_PM 	T T-1-1l o— 	-D—irec-t-179-f-a—nd VSL 

DATELAST CALIBRATED 	ANALYTICAL  PRINCIPLE 

	

14"un2012 	 TCD/FID 

.. 	 .. .. .... 

First Triad Analysis 	 Second Triad Analysis 	 Calibration Curve 

u: 	iw.,e012 	Resvm' 4t: AREA 	 Concentration A + OX + UX/ -r uxa tA ~+ 

Zl -0.00000 	Rl =2645098. 	TI -391838,0 	 r - 0.9909 
R2-2640869, 	Z2 = 0.00000 	T2 - 391350.0 	 Constants: 	A -0,044239133 
Z3=0=000 	T3=391152.0 R3=2623861. 	 6=3,66176E-05 	C-0 

	

PPM 	 D=o 	E=0 

Special Notes: 	IS 4e607392 

APPROVED BY: 

Page 1 of 1 
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R5-2014-0104710000303 

RATA CLASS 
Dual-Analyzed Calibration Standard 

AIR LICI-', __ Air UqOcle America 
Specialty Gases LLC 	scc) -ff ' 

Fa 

CEIF11"11li--TATE OF 	EPA, Protocol Gas 

Customer 
P.O. No.: 59748-71-65000 	CLEAN AIR ENGINEERING 

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609116-015 
1290 COMBERMERE STREET 
TROY, Mi 48083 	 500 WEST WOOD STREET 

PALATINE IL 60067 
us 

ANALY I 	iNF0RMATION 	r'i i!; 	-. NONE 

INSTRUMENTIMODELISERIAL#  DATE LAST  CALIBRATED  ANALYTICAL  PRINCIPLE 
VARIAN/340017506 14Jun2012 TCDIFID 

ANIAL"'," H 
I- AGas 	r=(-, 	: j III? 

First Triad Analysis Second Triad Analysis Calibration Curve 

PROPANE 
Date: 27Jun2012 	Response Univ AREA Concemravion=A+5x+Cx1 

Z I - 0.00000 	Rl =2645098. 	Tl - 222869.0 r-0,9999 

R2=2640869. 	Z2=0M000 	T2 -221994.0 Constants: 	A-0,044239133 

Z3-0.00000 	T3=221877.0 	R3-2623861. 6=3.65176E-05 	C-0 

_AV_9_ ('.- ... ~'trnflnn. 	—8.42-9 	PPM 	- D=O 	 E,-O 

Special Notes: jkN IS 46607392 

APPROVED BY: 

1-46 



R5-2014-0104710000303 
Air Liquide America Specialty Gases LLC 

	
Page 1 of 1 

~ 

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax 281-474-8419 

RATA CLASS 

Dual-Aualyzed Calibratiou Staudard 

CERTIFICATE OF ACCURACY: Interference FrecTMMulti-Component EPA Protocol 
Gas 
Assay Laboratory - PGVP Vendor ID: A32011 Customer 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC 	 P.O. No.: STOCK URS CORPORATION 
11426 FAIRMONT PKWY 	 Document #: 44094399-001 
LA PORTE, TX 77571 9400 AMBERGLEN BLVD 

AUSTIN TX 78729 

US 

NALYTICAL INFORMATION 	Gas Type : CO2,02,BALN 

This certi5cation was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997. 

Cylinder Number: CC189665 	 Certification Date: 14Dec2011 	 Exp. Date: 1eoec2019 
Cylinder Pressure***: 18e0 PSIG 	 Batch No: LAP0054691 

COMPONENT 	 CERTIFIED CONCENTRATION (Moles) 	 ACCURACY** 	TRACEABILITY 
CARBON DIOXIDE 19.2 s 	 +/- 1% 	Direct NIST and `JSL 
OXYGEN 	22.5 e 	 +/- 1% 	Direct NIST and `JSL 
NITROGEN 	BALANCE 

"' Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

REFERENCE STANDARD 

TYPE/SRM NO. 	EXPIRATION DATE 	 CYLINDER NUMBER 	 CONCENTRATION 	 COMPONENT 
NTRM 1800 	 01Mar2013 	 K026135 	 17.87 % 	 CARBON DIOXIDE 
NTRM2659 	 020ct2012 	 1D003416 	 20.85 % 	 OXYGEN 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 
FTIR//MG-09-149 
SERVOMEX/MODEL 244A/701/716 

NALYZER READINGS 

DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE 
02Dec2011 	 FTIR 
01 Dec2011 	 PARAMAGNETIC 

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 
First Triad Analysis 	 Second Triad Analysis 	 Calibration Curve 
CARBON DIOXIDE 
Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1 
R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=O.00000E+0 
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2 
Avg. Concentration: 19.23 % D=O.00000E+0 E=O.00000E+0 
OXYGEN 
Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996 
R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786 
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C= 
Avg. Concentration: 22.47 % D= E= 

Special Notes: 
The expiration date has been extended without re-assay per EPA 600/R23-23/542. 
URS020 CGA 590 : DEW PT. 40 DEG. F. 

UALITY ASSURANCE 

APPROVED BY: SARAH HERBERT 
(signature on file) 

1-47 
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R5-2014-0104710000303 

LIQUIDE Air Liquide America RATA CLASS 
~ f 	 Specialty Gases LLC W., tt' ~~~~ 	 Duut Analyzed Cuiibratian Standaifrl 

( 	1290 COMBERMERE STREET, TROY, MI 48083 	 Phone: 248-589-295{} 	Fax: 248-589-2134 

CERTEFtCATE C}F ACCURACY: EPA Protoc©I Gas  

Assay Laborator ~- PGVP Vendor tD: A22012 	 Customer 
P.O. No.: 59661-70-65000 	CLEAN AIR INSTRUMENT RENTAL 

AIR LIOUIDE AMERICA SPECIALTY GASES LLC Document !f : 45935248-442 
1290 COMBERMERE STREET 	 JACK BtONDA 
TROY, MI 4$083 	 110 TECHNOLOGY DRIVE 

RID PARK, FINLAY Tt7WNSHIP 
CORAt}POLIS PA 15108 
llS 

ANALYT[CAL INFQRMATI©N 	Gas Type : tJC2  
This certification was performed according to EPA Traceabitity Protocof For Assay & Certification of Gaseous Calibration Standards; 
Pracedure G-1; Septomber, 1997. 
Cytinder Number: 	CC43355 	 Certification Date: 	'f 6May2012 	Exp. Date: 9 6May2015 
Cy[inder Pressure***: 	2000 PSIG 	 Batch No: TROQ057923 

COMPQNENT 	 CEFiTIFlED CONCENTRATIQN (Moles) 	ACCU_RACY** 	TRACEABILITY 
{}XY  GE(~u 	 10.1 	lo 	 +!- 1°lo 	Clirect NIST and VSL 
CAftBON DIOXICstW 	 10.0 	°lo 	 +!- 1°,'o 	Direct NIST and VSL 
NITRC?GEN 	 BALANCB 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytica3 accuracy is based on the requirements of EPA ProtocoS Procedure G1, September 1997. 

REFERENCE STANC7AFiD  
TYPEISRM NO. 	EXPIRATION DATE 	CYLINDER NtlMBER 	CONCENTRATION 	COMPONENT  
NTRM 2350 23 	 04Jan2018 	 K024582 	 23.20 °la 	 OXYGEN 
NTRM 2304 	 17Aug2016 	 K026052 	 23.04 °lo 	 CARBC}N DIOX1DE 

IItitSTRUMENTATIflN  
INSTRUMENT131+EODELISERIAL# 	 DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE  
CAIl110PIV03018 	 07May2012 	 PARAMAGNETIC 
P[Rt20001609015 	 07May2012 	 NL7IR 

ANALYZER REAQINGS 
= ero Gas R=Reference Gas T=Test Gas r= orre ation ae icient 

First Triad Attmlysis 	 Second Triad Analysis 	 CaEibrat4on Curve 

OXYGEN  
Date: 14May2012 	Response Unit: °lo 	 Concentration=A+Bx+Cx2+Qx3+Ex4 
Z1 W 0.00000 	R 1= 23.20000 T1 =10.09000 	 r= 0.999997 
R2=23.20000 	Z2=0.00000 	T2=10.08000 	 Constants: 	 A=-0.04233969 
Z3 = 0.00000 	T3 =10.08000 	R3 = 23.20000 	 B=1.{}01808286 	C=fl 
Avg, Concentration: 	10.06 	% 	 1)=0 	 E=0  

CARBON DIOXIDE 
Date: 17May2012 	Response Unit: MV 	 Concentration =A+ Bx + Cx2 +Dx3 + Ex4 
Z1=0.00040 	81=99.10000 	T1=6{}.30000 	 r=0.999987 
R2=99.10000 	Z2=0.00000 	T2=60.30000 	 Constants: 	A=-0.00518415 
Z3=0.00000 	T3=60.30000 R3=99.10000 	 8=0.3 364649 5 2 	C=-0.0002272 
Avg, Concentration: 	10.01 	% 	 D=1.23741 E-fl5 	E= 0 

APPRC}VED BY:  ~Xf 
JEFF CROTEAU 	 1 -48 
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F

A~~ ~.~~~~~~ s~ir ~"~~sis~~ ~~anc.a ~ ~~: ~~o~e~L ~ ¥  
~~~ 4P

e cEalzy  uaras L.LC  ~I~d~~ a~Pt~~j ~L~ ~~~l~Ffa~~~tf~ ~~~7J~a~~~~ 

169' C;u`v;BER'" _M 	i RE"I"T, !i,ErY fv°. «80 ~ 3 

'ERTIFICATE OF ACCURACY.- EPA ht.J;wrd Gas 

24.B-;8. 2950 ,aa- 2: ~1~ ;8 	

~ 
~ 

_.........s_..__._...... ___ 	-_ 	 ;'..... ~E!~ .. ~~ 8'l'.t'i.-. .-6U ~:,}s~J~f 	 _. ~.~.'~?~~ ..~`~ ~ i`vt.iliV —Li=~ lN ~ :i 

~ !f? i_€ ~%l ~ iC~ K;. P~ i\~ ::F' ~ ;A  ~'pL=C'E.'if.. 1` , ~ %t::E:S  L 	 2;tflt
.  

P,L . F~ _i' 	 DC?N r=tfLP,' 

,F  s: 01 ' . dV 1 Zli<11  c-'s 	 0 1Prf. . `; C~ L) 4 i !?cE T 
L'A!_,=t`.i:E .L 	i 0 r 

m 

ANAi. r l IE_;It,i ii' ~~ I 01HtV;i'iTM 
n 	.. . 	tfV_,S  

Proceaure G-1; Sewternber, 199?. 
cyIir des Nwnber. 	ALN'0254 ~ 6 	 <a r,. 	l L.c 2 0 ErGp, i)a"ic-: O£iA1se;20 ;,_ 
Cvf€nder F'ressure — : 	 190.0 p45c- 

COMPONENT 	 CER -nHED 	 ACCURACY ° 	g RACEABILlT"Y .,.- 
t't-''~,~~l~kf~~ 	 . 	 .. ;1 	 - ~ . 	 ~3~~~~ o<~~

~ 	

P "~r~ 'dlSL 

A IF, 	 GALANCE 

	

uC 	..,-..  

REFEREN€,E STANDARD 
T5`FF-1SRNI NC?. 	EXPdRATM DATE 	CYL&NDER NWOBER 	CONCEN 	 CONiPONENT 
;d7 ~iEV% ;668 	 020cc2c' ~,'P2 	 vLF,10293 1:3. 	 98,80 PPM 	 MR0F'A'!c 

€NSTF?UMENTAT#ON 
P1SI 	4€EPT1r'EUqi'iG1CU5EY't1AL,4 	 C3ATE LAS -r CAL;BRATLD 	 ANALY BIC'r?L Frt@N"fPLE 

40f . ~~ u V li c; I ~~- 	 ~;~ ~-  

READNGS 

CafEbra°!o a Cur°✓ e 

`  , ~ ti f ~~`; 
~ _ 
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R5-2014-0104710000303 

Specialty Gases LLC 	Scott" 
_' 	Air Liquide America 6A LiO _ RATA CLASS 

f1'ERT1F10,,,,,:~TF Of ACCURACY: EPA P.rlot-9~ 41,  03,9s, 

Customer 

	

P.0, No.: 59748-71-65000 	CLEAN AIR ENGINEERING 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609118-016 
1290 COMBERMERE STREET 
TROY, Mi 48083 	 500 WEST WOOD STREET 

PALATINE IL 60067 
us 

ANALYTICAL INi ~'~ ,'NIATIC,6`; 
was perl 	i w 	 ag 	cation it CFaseou, 

Procedure G-1; September, 1&97, 
Cylinder Number: 	ALMO28646 	 Certification Date: 	27Jun2012 	Exp, Date.-  27,1un2016 
Cylinder Pressure** *.  1950 PSIG 	 Batch No: TR00060969 

COMPONENT 	 CERTIFIED  CONCENTRATION  (Moles) 	ACCURACY" 	TRACEABILITY 
_P_R _0P_ANE 	 14.8 	_15_PM 	T T-1-1l o— 	-D—irec-t-179-f-a—nd VSL 

DATELAST CALIBRATED 	ANALYTICAL  PRINCIPLE 

	

14"un2012 	 TCD/FID 

.. 	 .. .. .... 

First Triad Analysis 	 Second Triad Analysis 	 Calibration Curve 

u: 	iw.,e012 	Resvm' 4t: AREA 	 Concentration A + OX + UX/ -r uxa tA ~+ 

Zl -0.00000 	Rl =2645098. 	TI -391838,0 	 r - 0.9909 
R2-2640869, 	Z2 = 0.00000 	T2 - 391350.0 	 Constants: 	A -0,044239133 
Z3=0=000 	T3=391152.0 R3=2623861. 	 6=3,66176E-05 	C-0 

	

PPM 	 D=o 	E=0 

Special Notes , 	IS 46607392 

APPROVED BY: 

Page 1 of 1 
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R5-2014-0104710000303 

RATA CLASS 
Dual-Analyzed Calibration Standard 

AIR LICI-', __ Air UqOcle America 
Specialty Gases LLC 	scc) -ff ' 

Fa 

CEIF11"11li--TATE OF 	EPA, Protocol Gas 

Customer 
P.O. No.: 59748-71-65000 	CLEAN AIR ENGINEERING 

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 46609116-015 
1290 COMBERMERE STREET 
TROY, Mi 48083 	 500 WEST WOOD STREET 

PALATINE IL 60067 
us 

ANALY I 	iNF0RMATION 	;'i i!; 	-. NONE 

INSTRUMENTIMODELISERIAL#  DATE LAST  CALIBRATED  ANALYTICAL  PRINCIPLE 
VARIAN/340017506 14Jun2012 TCDIFID 

ANIAL"'," H 
I-AGas 	r=(-, 	: j III? 

First Triad Analysis Second Triad Analysis Calibration Curve 

PROPANE 
Date: 27Jun2012 	Response Univ AREA Concemravion=A+5x+Cx1 

Z I - 0.00000 	Rl =2645098. 	Tl - 222869.0 r-0,9999 

R2=2640869. 	Z2=0M000 	T2 -221994.0 Constants: 	A-0,044239133 

Z3-0.00000 	T3=221877.0 	R3-2623861. 6=3.65176E-05 	C-0 

_AV_9_ ('.- ... ~'trnflnn. 	—8.42-9 	PPM 	- D=O 	 E,-O 

Special Notes: jkN IS 46607392 

APPROVED BY: 

1-51 



R5-2014-0104710000303 
Air Liquide America Specialty Gases LLC 

	
Page 1 of 1 

~ 

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax 281-474-8419 

RATA CLASS 

Dual-Aualyzed Calibratiou Staudard 

CERTIFICATE OF ACCURACY: Interference FrecTMMulti-Component EPA Protocol 
Gas 
Assay Laboratory - PGVP Vendor ID: A32011 Customer 
AIR LIQUIDE AMERICA SPECIALTY GASES LLC 	 P.O. No.: STOCK URS CORPORATION 
11426 FAIRMONT PKWY 	 Document #: 44094399-001 
LA PORTE, TX 77571 9400 AMBERGLEN BLVD 

AUSTIN TX 78729 

US 

NALYTICAL INFORMATION 	Gas Type : CO2,02,BALN 

This certi5cation was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997. 

Cylinder Number: CC189665 	 Certification Date: 14Dec2011 	 Exp. Date: 1eoec2019 
Cylinder Pressure***: 18e0 PSIG 	 Batch No: LAP0054691 

COMPONENT 	 CERTIFIED CONCENTRATION (Moles) 	 ACCURACY** 	TRACEABILITY 
CARBON DIOXIDE 19.2 s 	 +/- 1% 	Direct NIST and `JSL 
OXYGEN 	22.5 e 	 +/- 1% 	Direct NIST and `JSL 
NITROGEN 	BALANCE 

"' Do not use when cylinder pressure is below 150 psig. 
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997. 

REFERENCE STANDARD 

TYPE/SRM NO. 	EXPIRATION DATE 	 CYLINDER NUMBER 	 CONCENTRATION 	 COMPONENT 
NTRM 1800 	 01Mar2013 	 K026135 	 17.87 % 	 CARBON DIOXIDE 
NTRM2659 	 020ct2012 	 1D003416 	 20.85 % 	 OXYGEN 

INSTRUMENTATION 

INSTRUMENT/MODEL/SERIAL# 
FTIR//MG-09-149 
SERVOMEX/MODEL 244A/701/716 

NALYZER READINGS 

DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE 
02Dec2011 	 FTIR 
01 Dec2011 	 PARAMAGNETIC 

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient) 
First Triad Analysis 	 Second Triad Analysis 	 Calibration Curve 
CARBON DIOXIDE 
Date: 13Dec2011 Response Unit: % Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=-0.00143 R1=17.78329 T1=19.14079 r=9.99997E-1 
R2=17.78502 Z2=-0.00071 T2=19.14128 Constants: A=O.00000E+0 
Z3=0.00239 T3=19.14149 R3=17.79819 B=9.05981E-1 C=1.21380E-2 
Avg. Concentration: 19.23 % D=O.00000E+0 E=O.00000E+0 
OXYGEN 
Date: 14Dec2011 Response Unit: VOLTS Concentration=A+Bx+Cx2+Dx3+Ex4 
Z1=0.00000 R1=0.84000 T1=0.90550 r=0.9999996 
R2=0.84000 Z2=0.00000 T2=0.90550 Constants: A=-0.00147786 
Z3=0.00000 T3=0.90550 R3=0.84000 B=24.85715966 C= 
Avg. Concentration: 22.47 % D= E= 

Special Notes: 
The expiration date has been extended without re-assay per EPA 600/R23-23/542. 
URS020 CGA 590 : DEW PT. 40 DEG. F. 

UALITY ASSURANCE 

APPROVED BY: SARAH HERBERT 
(signature on file) 

W% 

http.//172.24.128.11/alasg/rxcarpl7?Doc=0401904&Cy1=CC189665 &Usr=SHOP 	1/16/2013 



R5-2014-0104710000303 

LIQUIDE Air Liquide America RATA CLASS 
~ f 	 Specialty Gases LLC W., tt' ~~~~ 	 Duut Analyzed Cuiibratian Standaifrl 

( 	1290 COMBERMERE STREET, TROY, MI 48083 	 Phone: 248-589-295{} 	Fax: 248-589-2134 

CERTEFtCATE C}F ACCURACY: EPA Protoc©I Gas  

Assay Laborator ~- PGVP Vendor tD: A22012 	 Customer 
P.O. No.: 59661-70-65000 	CLEAN AIR INSTRUMENT RENTAL 

AIR LIOUIDE AMERICA SPECIALTY GASES LLC Document !f : 45935248-442 
1290 COMBERMERE STREET 	 JACK BtONDA 
TROY, MI 4$083 	 110 TECHNOLOGY DRIVE 

RID PARK, FINLAY Tt7WNSHIP 
CORAt}POLIS PA 15108 
llS 

ANALYT[CAL INFQRMATI©N 	Gas Type : tJC2  
This certification was performed according to EPA Traceabitity Protocof For Assay & Certification of Gaseous Calibration Standards; 
Pracedure G-1; Septomber, 1997. 
Cytinder Number: 	CC43355 	 Certification Date: 	'f 6May2012 	Exp. Date: 9 6May2015 
Cy[inder Pressure***: 	2000 PSIG 	 Batch No: TROQ057923 

COMPQNENT 	 CEFiTIFlED CONCENTRATIQN (Moles) 	ACCU_RACY** 	TRACEABILITY 
{}XY  GE(~u 	 10.1 	lo 	 +!- 1°lo 	Clirect NIST and VSL 
CAftBON DIOXICstW 	 10.0 	°lo 	 +!- 1°,'o 	Direct NIST and VSL 
NITRC?GEN 	 BALANCB 

*** Do not use when cylinder pressure is below 150 psig. 
** Analytica3 accuracy is based on the requirements of EPA ProtocoS Procedure G1, September 1997. 

REFERENCE STANC7AFiD  
TYPEISRM NO. 	EXPIRATION DATE 	CYLINDER NtlMBER 	CONCENTRATION 	COMPONENT  
NTRM 2350 23 	 04Jan2018 	 K024582 	 23.20 °la 	 OXYGEN 
NTRM 2304 	 17Aug2016 	 K026052 	 23.04 °lo 	 CARBC}N DIOX1DE 

IItitSTRUMENTATIflN  
INSTRUMENT131+EODELISERIAL# 	 DATE LAST CALIBRATED 	 ANALYTICAL PRINCIPLE  
CAIl110PIV03018 	 07May2012 	 PARAMAGNETIC 
P[Rt20001609015 	 07May2012 	 NL7IR 

ANALYZER REAQINGS 
= ero Gas R=Reference Gas T=Test Gas r= orre ation ae icient 

First Triad Attmlysis 	 Second Triad Analysis 	 CaEibrat4on Curve 

OXYGEN  
Date: 14May2012 	Response Unit: °lo 	 Concentration=A+Bx+Cx2+Qx3+Ex4 
Z1 W 0.00000 	R 1= 23.20000 T1 =10.09000 	 r= 0.999997 
R2=23.20000 	Z2=0.00000 	T2=10.08000 	 Constants: 	 A=-0.04233969 
Z3 = 0.00000 	T3 =10.08000 	R3 = 23.20000 	 B=1.{}01808286 	C=fl 
Avg, Concentration: 	10.06 	% 	 1)=0 	 E=0  

CARBON DIOXIDE 
Date: 17May2012 	Response Unit: MV 	 Concentration =A+ Bx + Cx2 +Dx3 + Ex4 
Z1=0.00040 	81=99.10000 	T1=6{}.30000 	 r=0.999987 
R2=99.10000 	Z2=0.00000 	T2=60.30000 	 Constants: 	A=-0.00518415 
Z3=0.00000 	T3=60.30000 R3=99.10000 	 8=0.3 364649 5 2 	C=-0.0002272 
Avg, Concentration: 	10.01 	% 	 D=1.23741 E-fl5 	E= 0 

APPRC}VED BY:  ~Xf 
JEFF CROTEAU 	 1 -53 
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